Background: Contrast media (CM) used during diagnostic and therapeutic percutaneous procedures is eliminated by the kidneys. A study has been planned to find the adverse effects of contrast agents on renal system. Methods: This was a hospital based cross sectional study, conducted in the department of general medicine, GSL Medical College. Individuals >25 age, both gender with heamoglobin concentration of > 10mg/dl were included. Exclusion criteria was also followed. Iodixanol or iohexol was used, administered at the rate of 80 -100 ml per participants. Blood samples were collected standard techniques before the procedure and 48 hours after the procedure for serum creatinine levels. Renal function was assessed by estimating creatinine clearance using the Cockcroft-gault formulae. As per national kidney foundation participants were divided in to 4 categories normal, mildly impaired, moderately impaired and severely impaired renal function; p<0.05 was considered as statistically significant. Results: Out of 80 study subjects, CIN was increased with age, identified in 37.9% diabetics, 48.3% smokers, 41.4% alcoholics; statistically there was no significant difference. In the normal category 34.5%, 41.4% in mild category, 24.1% in moderate renal dysfunction category developed CIN, association was statistically significant. Conclusions: With these findings we conclude that overall increase in the incidence of CIN with age and no influence of gender as well as conditions like diabetes and hypertension.
Background
Under normal physiological conditions, the volume and composition of body fluids vary within narrow limits due to proper function of kidneys. They also sub-serve a host of metabolic and endocrine functions. Failure of renal function results ultimately in alterations of milieu interior that affects every system in the body. Acute kidney injury (AKI) or acute renal failure (ARF) is defined as an abrupt or rapid decline in renal filtration function. Nearly all of the contrast media (CM) used during diagnostic and therapeutic percutaneous procedures is eliminated by the kidneys.
The concentration achieved in the renal tubular system is less than or equal to the concentration achieved in plasma and approaches less than or equal to injected solution [1] so it is not surprising that CM could be a cause of AKI.
Contrast induced nephropathy (CIN) is now a well recognized form of iatrogenic AKI causing acute detoriation of kidney function with risk of chronic kidney disease are at increased risk of death [2] [3] [4] [5] [6] . Once the other causes of AKI have been excluded this detoriation in renal function is usually attributed to exposure of contrast material and is termed as contrast induced nephropathy (CIN). Fortunately, most of the cases of CIN are self-limited and kidney function returns to normal in 2 weeks after exposure to contrast media. CM is increasingly used in both diagnostic and therapeutic procedures in the modern era of interventional cardiology. This results in increasing incidence of iatrogenic renal function impairment.
CM makes the arteries radio opaque and help in viewing with fluoroscopy. The ideal contrast medium would achieve a very high concentration in tissues without producing any adverse effects. Unfortunately, this has not been possible and so far, all CM have adverse effects. Kidneys being the primary portal of excreting waste products of metabolism and foreign chemicals.
With this, a study on incidence and adverse effects of contrast agents on renal function based on serum creatinine and creatinine clearance in patients without a pre-existing renal disease. Inclusion criteria: Individuals >25 age, both gender with heamoglobin concentration of > 10gm/dl were included.
Exclusion criteria: The Individuals with intravenous administration of CM with in the previous seven days, individuals on aminoglycosides, nephrotoxic drug therapy, non-steroidal anti-inflammatory therapy with in previous seven days and history allergic reactions to CM, patients on dialysis and patients with previous contrast exposure were not included. Iodixanol or iohexol is the most commonly used CM in the present study both are low osmolar nonionic CM.
All patients received the 80-100 ml CM. Dose of CM, angioplasty technique and supportive pharmacological therapies were decided by the interventional cardiologist.Blood samples were collected by the standard phlebotomy techniques before the procedure and 48 hours after the procedure for serum creatinine levels for estimation by modified jaffe's method by semi auto analyser.
As per the definition of CIN difference in the creatinine levels before the procedure and 48 hours after the procedure were calculated. Percentage increase in the cretinine levels were calculated based on difference on the creatinine levels/cretinine levels before procedure X100. Renal function was assessed by estimating creatinine clearance (CCL) using the Cockcroft-gault formula [7, 8] . As per national kidney foundation [9, 10] 
Results
Total 80 study subjects were included in this study; in this 48 (60%) were male and 32 (40%) were female participants. The male female ratio in this study was 1.5, Gender wise CIN developed ratio was 1.9.
Age wise, highest number (33) of participants were included in 51-60 years age group followed by 41-50 years group (2.5%), 61-70 years group (18.8%), 31-40 years group (10%) and less number (7.5%) in 71-80 years age group. When CIN was considered, highest (31%) in 41-50, 51-60 years age group, respectively. Age wise, CIN was increased with age (Table 1) . When the comorbid conditions were considered, 37.9% diabetics, 48.3% smokers, 41.4% alcoholics developed CIN; statistically there was no significant difference. In the normal category 10 (34.5%), mild category 12 (41.4%), moderate renal dysfunction category 67 (24.1%) developed CIN. There were no study subjects in the fourth category i.e severe renal dysfunction. When the CM effect was correlated with renal function tests, the mean serum creatinine levels were 1.00±0.19, 1.21±0.34 respectively in pre and post angio groups; statistically there was significant difference. Whereas the mean creatinine clearance value was 81.98±21.5, 68.36±22.01 respectively in pre and post angio groups; statistically there was significant difference (Table 2) . Discussion CIN is an iatrogenic disorder with high morbidity and mortality with a high incidence in elderly, diabetics, and patients with pre-existing renal dysfunction. Luckily CIN is a transient process and most patients recover within two weeks. Age is an independent risk factor for CIN, established in many trials. In a study by Roxana mehran et al., concluded that elderly age >75 is an important individual predictor for CIN [11] .
Similar results were observed in a study named by Gussenhoven MJ and Ravensbergen et al [12] and Sanjib kumar Sharma et al [13] ; both the studies reported significant difference with age (p=0.01). The reasons for higher risk to develop CIN in elderly were not studied specifically. Probably it may multifactorial such as agerelated changes in renal function such as diminished glomerular filtration rate, tubular secretion, concentrating ability so on. Similar findings were reported in this study also; age wise, highest number (33) of participants were included in 51-60 years age group followed by 41-50 years group (2.5%), 61-70 years group (18.8%), 31-40 years group (10%) and less number (7.5%) in 71-80 years age group. When CIN was considered, highest (31%) in 41-50, 51-60 years age group, respectively. Age wise, CIN was increased with age (Table 1) . Whereas the mean age of patients with CIN was reported to be 61.40±13.86 years by Maneesha et al [14] .
In this report, gender wise, the incidence of CIN was 34.5% and 65.5% respectively in male and female; statistically the difference was not significant (P>0.05). However, it was reported that gender has no effect on CIN [15] . Whereas in this study, due to a greater number of male participants might be the cause for higher incidence. Diabetes is an important independent predictor, increase the risk of CIN.
In present study, 37.9% (11 out of 34 diabetics) developed CIN. Whereas CIN was reported to be 20% by Omer to prak and Mustafa cirit et al; 11.4% in pre diabetics and 5.5% in subjects without diabetes [15] . No diabetic study subjects had an established renal failure before the procedure in this study, all of them had well maintained glycemic status. Similar findings were showed in Roxana Meharan et al., [11] report. However, Sanjibkumar Sharma et al., [13] reported just 12.5% only. In this study, the CM effect was correlated with renal function tests, the mean serum creatinine levels were 1.00±0.19, 1.21±0.34 respectively in pre and post angio groups; statistically there was significant difference. Whereas the mean creatinine clearance value was 81.98±21.5, 68.36±22.01 respectively in pre and post angio groups; statistically there was significant difference ( Table 2 ). The mean serum creatinine was reported to be 1.53±0.4 mg/dl and the eGFR was 46.47±8.9 ml/mt. Previous studies show that patient demographics like older patients, anemia, the presence of diabetes mellitus, a low ejection fraction, usage of loop diuretics and procedural characteristics like intra procedure hypotension, increased contrast volume confer a significant risk of CIN [16] [17] [18] .
In this study, 48.3% smokers and 41.4% alcoholics developed CIN. But the exact role of smoking and alcohol is not established. Probably smoking may add to incidence by increasing the oxidative stress. Higher (63%) rate of CIN was reported among smokers by M Akhataruzzaman et al., [19] report, but the exact predictor for CIN could not be established. The final end point of the present study was to evaluate rise in serum creatinine or decrease in creatinine clearance. Minimum and maximum serum creatinine values were 0.5mg/dl and 1.2 mg/dl in pre angio and the levels were 0.6 and 2.6 mg/dl in post angio. Similarly, the pre angio minimum and maximum values of creatinine clearance were 44.08 and 143 ml/min and the levels were 28 and 143 ml/min in post angio; statistically the difference were significant. When these values were correlated with CIN, the rate of incidence was 36.2% (29) for serum creatinine and statistically the difference was significant (p = 0.0001). But Priya SV et al reported 0.6% CIN only [20] .
Limitations of the study: Single centric research and small sample size are the limitations of this research.
Conclusion
With these findings we conclude that overall increase in the incidence of CIN with age and no influence of gender as well as conditions like diabetes and hypertension. But studies on large sample size with additional comorbid conditions is recommended for better conclusion.
What the study adds to the existing knowledge?
Overall increase in the incidence of CIN with age and no influence of gender as well as conditions like diabetes and hypertension
